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Federal Columbia River Power System 
Generation & Transmission ς System Map 

BPAõs service area:  

~ 300,000 sq. miles  

 

The FCRPS: 31 plants 

-21 Corps Projects (14,651 

MWõs) 

-10 Reclamation Projects 

(7,807 MWõs) 

-209 turbine-generating units 

-Generating units range in size 

from 1 MW (Boise 

Diversion) to 805 MW 

(Grand Coulee) 

 

-22,059 MW of nameplate capacity, 

delivering power worth about $4 billion 

per year.  Note: The FCRPS is about 

59% of US federal hydro capacity 

(37,215MW), and 29% of US national 

hydro capacity (74,872MW). 

 

94 percent of the FCRPS generating 

capacity is in 12 projects 

 
Canada has 15% of basin  
area, but provides 30% of 34 million 
acre feet (maf) average annual flow at 
The Dalles 
 

July 17, 2012 2012 Integrated Program Review 



Program Description and Strategic Objectives 

ÁProgram Description:  
 

ωU.S. Army Corps of Engineers, Bureau of Reclamation, and BPA work together to 
implement funding for operations and maintenance activities, non-routine 
extraordinary maintenance projects, and Fish and Wildlife and Cultural 
Resources mitigation activities at 31 hydroelectric facilities throughout the 
Northwest.  

 

ÁStrategic Objectives: 
 

ωS2  FCRPS Operations & Expansion 
 

ωS7: Environment, Fish & Wildlife 
 

ωI4: Asset Management 
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Key Products and Outputs 

ÁKey Products and Outputs: 
 
ω8,800 aMW of generation provided to the northwest valued at nearly $4 billion. 

 

ω Reliable Generation and Transmission System Performance and Compliance 
with WECC/NERC Reliability Standards. 
 

ωSafe Work Environment at the Generating Facilities (Complying with new 
standards for Arc Flash, Lockout/Tagout, Hydraulic Steel Structure Inspections, 
Asbestos, Emergency Management Systems, etc.). 
 

ωCompliance with Biological Requirements for Fish Passage and Clean Water, and 
Cultural Resources Section 106 requirements. 
 

ωAvoids CO2 emissions 
 

ωSupports integration of wind and renewables 
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O&M Program Overview 

ÁO&M Program Overview: 

ω22,059 MW of installed capacity 

ī31 generating plants (including the Pump Generating Plant at Grand Coulee). 
 

ī212 generating units ranging in size from 1 to 805 MWs. 
 

ωApproximately 1560 employees: salaries and benefits, and materials and 
supplies related costs are 70 to 75% budget. 
 

ωThe O&M program includes funding for mitigation activities associated with 
cultural resources and fish and wildlife: 
 

īAbout 15% of O&M program costs are Fish and Wildlife O&M for screens, 
hatcheries, fish bypass facilities, trap and transport, etc. 
 

īAbout 2% of O&M program budget is for the FCRPS Cultural Resource 
program and mitigation activities associated with Section 106 compliance 
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O&M Program Overview (continued) 

ÁO&M Program Overview (continued) 

 

ωAbout 15% of O&M program costs are for Non-Routine Extraordinary 
Maintenance (NREX), the large infrequent activities associated with returning 
failed units to service, repairing gates and other large equipment and structures, 
as well as the work required for overhauling the big 805 & 600MW units in the 
Grand Coulee Third Powerplant. (Note: G19 & G20 600MW units will be uprated 
to 770MW as part of the Grand Coulee Third Powerplant overhauls). 

 

ωOther O&M budgetary components are programs for Dam Safety, Clean Water, 
Water Management, Employee Safety (safe work environment), Engineering 
Support, Contracting and other Support Services, Security. 

 

ωThe program is implementing industry best practices for O&M through 
independent outside peer reviews of the management, mechanical, electrical, 
and operational functions at the generating plants, and participating in hydro 
benchmarking forums. 
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FY 2012 FCRPS Hydro Performance Summary (Thru May) 
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Historical & Current Year (FY 2012) Availability & Critical PM Data 
(Through May) 
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O&M Program FY 2014-2015 Program Objectives 

ÁFY 2014-15 O&M Program Objectives: 

ωLow cost power, reliable power, trusted stewardship: 

īά¢ƘǊƻǳƎƘ hǇŜǊŀǘƛƻƴŀƭ 9ȄŎŜƭƭŜƴŎŜΣ ƻǇŜǊŀǘŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ǘƘŜ ƘȅŘǊƻ ƎŜƴŜǊŀǘƛƻƴ 
system to maintain reliability and availability while making reliability 
investments, in preparation for the Grand Coulee Third Power Plant 
ƻǾŜǊƘŀǳƭǎέΦ 

VOperational Excellence Initiatives 

ωFive Year Forecast for Availability: Working to refine understanding of 
system performance given required routine maintenance, non-routine 
maintenance, and long term capital investments across the generating 
facilities  

ωPower Operations and Maintenance Peer Reviews 

īContinue to address our Cultural Resources and Fish and Wildlife mitigation 
responsibilities to enable us to realize the benefits of the low cost 
hydropower system. 
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O&M Program FY 2014-2015 Spending Drivers 

ÁFY 2014-15 O&M Program Spending Drivers: 

ωCultural Resources: 

īThe budget has been flat with no inflation adjustment for 15 yrs (since 
original SOR agreement). Program requirements for Section 106 compliance 
have increased in FY 2012 as a result of the program transitioning from 
inventorying sites to evaluation and mitigation activities. 
 

ωWECC/NERC Reliability Compliance: 

īThe program continues to see new standards/requirements, especially 
Critical Infrastructure Protection (CIP) for cyber security. 
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ÁWECC/NERC Reliability Compliance (continued): 

ωAudits: 

īReclamation internal audit completed February 2012. 

īNWS in April 2013, NWP in August 2013, NWW 2014. 

ī Independent estimates for additional costs for audits yielded $600k per 
district due to increased man hours, travel, etc. 

īWhat is the source for the additional manpower needs to support the  audit, 
estimated 200 weeks for a single district. 

īThree districts and HDC will be supporting each other leading up to and 
assisting with the audits. 

O&M Program FY 2014-2015 Spending Drivers 
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ÁWECC/NERC Reliability Compliance (continued): hǘƘŜǊ ƛǎǎǳŜǎ Χ 

ωFISMA (Federal Information security Management Act) training, data calls, 
ǎǘŀŦŦƛƴƎ ƴŜŜŘǎΣ ŜǘŎΧ ŦƻǊ {/!5! ǎȅǎǘŜƳǎ όD5!/{ ς Generic Data Acquisition and 
Control System). 

ωCritical Infrastructure Protection (CIP) requirements, which focus primarily on 
Cyber Vulnerabilities, has doubled past workload and we expect Testing and 
Documentation to Increase: 

īNERC CIP standards are evolving and will involve all plants (including the 
Willamette Valley) in roughly the next two years; 5 of 12 GDACS plants 
currently have major NERC CIP requirements (Cyber Security). 

īCurrently, HDC is performing the Cyber Security tasks associated with the 
CIP requirements (excluding physical security systems tasks) for NWS, 
NWW, NWP, and Reclamation.  This support will require additional (1 to 3) 
FTE. 

ωAdditional coordination and agreements needed between BPA and the Corps, 
and BPA and Reclamation. 

ī Inter Control Center Protocol (ICCP), 3 Agency Non-5ƛǎŎƭƻǎǳǊŜΣ ŜǘŎΧ 

 

O&M Program FY 2014-2015 Spending Drivers 
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O&M Program FY 2014-2015  Spending Drivers (continued) 

ÁFY 2014-15 O&M Program Spending Drivers: (continued) 

ωStaffing/Salaries: 

īThe Corps and Reclamation are adding staff at several projects (GCL, CHJ, 
JDA, TDA and others) to improve maintenance and operating performance 
(i.e. for WECC/NERC, dam and employee safety, completing critical 
maintenance, managing forced outages and trouble reports, etc.), as well as 
planning for retirements (adding staff to Trades & Craft training and 
Engineering CO-OP programs). Also note, over the past 5 years, T&C 
employees raises have ranged from 3.5 to 5.2%, above the 3% used in 
budget forecasts. 

īAlso, staffing was increased over the 2012-2013 rate period, including the 
positions associated with increased WECC/NERC reliability and cultural 
resources requirements noted above. 

īA staffing review of practices and requirements at Grand Coulee was 
completed in April 2012. The review was conducted by an outside 
contractor. 
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Average Employee Age:  47 

Age Profile at Grand Coulee 
ÁAging Workforce: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ÁAge profile per Grand Coulee is consistent with age profile across the FCRPS. 
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O&M Program FY 2014-2015 Spending Drivers (continued) 
ÁFY 2014-15 O&M Program Spending Drivers: (continued): 

ωNon-Routine Extraordinary Maintenance (NREX): 

īAging infrastructure: Average unit age of 48 years, with balance of dam 
infrastructure as old or older. 

ī$300 million plus in NREX currently accounted for during the 2010-2017. 
Upcoming work is mostly associated with unit reliability, water control, 
cranes, and dam infrastructure (some of which are joint items that require 
matching appropriations). 

īSeeing large costs associated with repairing failed generating units across 
system and significant NREX requirements for spillway gates, penstock 
tubes, cranes, etc. 

VNote: NREX costs for returning failed units to service are usually 
recovered quickly. For example, the Chief Joseph unit 21 failure cost    
$3 million to repair, while the value of generation from unit 21 is       
$6.8 million/yr. Bonneville unit 11 estimated repair cost is 
approximately $8 million over 4 years, while the value of generation 
over the same period is $10.5 million. Grand Coulee G19 repair cost 
$500 thousand, while the value of the lost capacity would be ~$4 million 
per year. 
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O&M Program FY 2014-2015 Spending Drivers (continued) 
ÁFY 2014-15 O&M Program Spending Drivers: (continued): 

ωNon-Routine Extraordinary Maintenance (NREX): (continued): 

īFrom 2007 through 2009 the Forced Outage Rate has averaged 3.13 for the 
system, and we experienced several long term unit outages as noted above. 
Note, industry average is 3.6 for the 2007 ς 2008 period (2009 average is not 
yet available). 

īCosts for the GCL 3rd Powerplant Overhaul increase from FY 2011 thru 2017 
since contract award. This project is the biggest driver in NREX expenses. 

ωAppropriated Expenses: 

īThis amount is variable and depends on priorities in the Appropriations, but 
needs to be covered as an in-year expense. An example of this type of cost 
would be an emergency repair of a joint project feature associated with the 
dam structure that congress makes a high priority. For example, in 2009 the 
Corps had $5.9M in appropriated expenses and accounting cost reversals 
that had to be incorporated into the program that year. 
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HydroAMP Equipment Condition Ratings Example,  
John W. Keys III PG Plant 

ÁP1 through P6 

ωP1-P6 Exciters ς 3.5 (Marginal) 

ωP5 and P6 Turbine ς 6.2 (Fair) 

ωP5 and P6 Generator Stator ς 5.3 (Marginal) 

ÁPG7 through PG8 

ωPG7-PG8 Exciters ς 4.6 (Marginal) 

ωPG7-PG8 Governors ς 3.5 (Marginal) 

ωPG7-PG8 Circuit Breakers ς 5.6 (Marginal) 

ÁPG9 through PG12 

ωPG9-PG12 Exciters ς 5.6 (Marginal) 

ωPG9-PG12 Governors ς 7.8 (Fair) 

ωPG9-PG12 Circuit Breakers ς 5.6 (Marginal) 

ÁKP10B Transformer ς 4.9 (Marginal) 
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HydroAMP Equipment Condition Ratings Example,  
John W. Keys III PG Plant 

ÁMajority of equipment is 
Ǉŀǎǘ ƛǘǎΩ ǳǎŜŦǳƭ ƭƛŦŜ ς 
reflected in large number 
of HydroAMP ratings. 

 

ÁRequires more frequent 
maintenance, both routine 
and non-routine. 

 

ÁCreates a situation of 
reacting to unplanned 
forced outages, requiring 
additional staff. 
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